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DeAndra Beck U.S. Department of Agriculture, Foreign Agriculture Service, Room 3222, South Building, Washington, DC 20250-4300 Bharat P. Singh Agricultural Research Station, Fort Valley State College, Fort Valley, GA 31030-3298 state. When the state systems were dismantled, hundreds of people at these research facilities and field stations lost their jobs. Most institutes immediately downsized by half and have since been forced to make further reductions. Though some lost jobs were superfluous or redundant, the collapse of these communities has affected the scale of scientific endeavor and the morale of the scientists who remained.
To generate revenues, many research institutes have become quite creative. It is now common to find institutes contracting out services for soil testing, seed production, plant breeding, vaccine development, artificial insemination, water analysis, etc. Some of these contracts are held with local farmers, while others are held with government ministries and the emerging private sector. International companies frequently contract with research facilities to support market development or related research and development.
Entrepreneurial scientists from the region are exploring every avenue to keep their research interests alive. For this purpose, they are looking to the agricultural research community in Europe and the United States for collaboration. This need provides a rare opportunity for the U.S. researchers to tap the energies of a well-trained pool of scientists for common benefit.
BENEFITS OF AND BARRIERS TO COLLABORATION
Benefits. The organizational and funding uncertainties within the agricultural research communities of CEE and the NIS offer increased opportunities for international collaboration. The eastward focus of the past has now shifted westward. Open borders have facilitated international travel in both directions. Germplasm collections are now accessible for study and exchange, and curators are eagerly searching for assistance in maintaining the collections. Moreover, U.S. and international donors have possessed the foresight to provide technical assistance funding at a crucial time to preserve and catalog germplasm collections in CEE and the NIS (Dalrymple, 1994; Dragavtsev and Alexanian, 1993; Strauss, 1994a) .
In the horticultural sciences, years of active research and access to unique and indigenous germplasm from the region brings a wealth of knowledge to the field. Local researchers have published data on apricot (Prunus armeniaca L.) cultivars from Armenia (Arzoumanian et al., 1986) , the North Over the past 50 years, the scientific structure of the satellite countries of Central and Eastern Europe (CEE) and the Newly Independent States (NIS) followed the communist pattern of centralized control (Glenday, 1993) . Policy decisions and research priorities were made at the top with little input from scientists or stakeholders. Because of the economic importance of the agriculture sector, agricultural research was often subject to a greater degree of centralized planning than theoretical fields of basic science.
Agricultural research in CEE and the NIS was conducted within three main structures: the academies of science; research institutes affiliated with the ministries of agriculture; and, to a lesser degree, within agricultural universities. Academies of science were honorary organizations comprised of eminent scholars. The academies wielded influence and power within the scientific community because they managed large budgets. Much of the theoretically based agricultural research came under the purview of academy scientists. The agricultural research institutes were designed to serve the needs of large state farms and cooperatives through the improvement of production agriculture. The research focus of these institutes was in applied areas such as plant and animal breeding, engineering and machinery design, aquaculture, and forestry. With some exceptions, the role of the agricultural universities was vocational education. Students attending universities were not adequately trained in research methods and seldom participated in active research programs. Interaction between universities, research institutes, and academies was minimal. Duplication of research was common, and multi-disciplinary projects were rare.
Though the current structure of agricultural science in CEE and the NIS continues to reflect that of the past, there have been some changes in recent years (Dragavtsev and Alexanian, 1993; Glenday, 1993; Jeffrey, 1994) . First and foremost, funding for agricultural science at research institutes has been reduced dramatically. In the past, large communities-often up to 500 people-worked in field stations and agricultural research institutes. All of these people were paid by the Caucases (Dragavtseva, 1986) , and Moldova (Isakova, 1986) ; plum (Prunus spp.) cultivars from Georgia (Bajashvili, 1990) ; blueberry (Vaccinium spp.) and cranberry (Vaccinium macrocarpon Ait) cultivars from Lithuania (Butkus and Butkiene, 1985) and other Eastern European countries (Pliszka, 1993) ; and walnut (Juglans spp.) cultivars from Ukraine (Andrienko et al., 1990) and Moldova (Tsurkan and Melnichenko, 1990) . Other researchers have published data on cherry (Prunus avium L.) production in Eastern Europe (BulatovicDanilovich, 1993 ) and on tomatoes (Lycopersicon esculentum Mill.) for industrial processing (Andryushchenko and Shilina, 1990) . With funding from the U.S. Dept. of Agriculture, Cornell Univ. scientists travelled to Kazakhstan and Kyrgyzstan to collect apple (Malus domestica Borkh.) germplasm (Adams, 1994) . A list of the national coordinators for the European cooperative program for conservation and exchange of crop genetic resources is available for further reference (Strauss, 1994b) .
Two major factors prevalent in CEE and NIS countries make collaboration in the region very attractive for U.S. scientists and institutions. First, the scientists from CEE and the NIS are well-trained. Though a lack of access to current literature and technologies has impeded scientific development in some fields, CEE and NIS scientists have received a strong theoretical education. Second, collaboration with CEE and NIS countries is very cost-effective. Salaries of scientists are very low, ranging from $50 to $300 per month. Even if an incentive salary is added to this base salary, the cost of supporting scientists for research collaboration remains quite low. Therefore, it is possible to fund the research efforts of an entire laboratory for 1 year on the equivalent yearly salary of a research assistant or postdoctoral associate in the United States.
Barriers. There are, however, challenges to overcome when initiating joint research efforts. In any international collaboration, communication plays a pivotal role in establishing an effective relationship. In CEE and the NIS, communication is made difficult by several factors, in addition to the obvious language and cultural differences. Economic hardships and past fears of uncontrolled communication have hindered the development of telecommunication infrastructure in the region, creating a barrier to efficient uses of phone, fax, and Internet services. Computers and fax machines are usually shared by entire research departments, if they exist at all. Yet, improved telecommunication is a high priority for the new
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Continued on next page governments of CEE and the NIS, and acquisition and installation of new technologies are proceeding rapidly. Many scientists in the region are gaining access to the Internet, particularly in urban centers.
One of the most subtle, yet frustrating, barriers to cooperation is corruption. Low salaries, high consumer prices, and the total collapse of law enforcement and judicial oversight has culminated in varying degrees of corruption throughout the region. Scientists may be affected by corruption either directly or indirectly: scientific equipment is stolen or sold for profit, bribery and protection money is demanded, funds are siphoned off for personal use. We hope that these problems are temporary, resulting from the challenges of transforming a centrally planned economy to a decentralized, privatized economy. Wagner (1993) has outlined the pros and cons of undertaking international technologybased joint ventures. Although the article focuses primarily on commercial joint ventures, the steps outlined for planning and evaluating the prospects for a successful joint venture are readily applied to planning for international research collaboration. Included in her discussion are a six-phase strategic approach and criteria for decision-making that are relevant to international research and development. Scientists who have an interest in international collaboration would be well-served to review this article for planning purposes.
SOURCES OF FUNDING FOR COLLABORATION
The U.S. government has developed a strategy for assistance to CEE and the NIS based on four major components: democracy, privatization, health, and environment (U.S. Dept. of State, 1994) . The assistance effort has been designed to achieve visible results in a short period. It was widely believed that CEE countries would need U.S. assistance for 3 to 5 years to complete the transition from communism to capitalism.While the early assumptions held true for countries such as the Czech Republic, Slovenia, and Estonia, it has become apparent that the CEE assistance effort will continue in most countries in the region well into the 21st century. Funding for NIS assistance efforts remains quite political, although multiyear programming is currently under way. There is no doubt that countries such as Russia, Ukraine, and Belarus have different assistance requirements than Moldova, Georgia, and the Central Asian Republics.
The primary agency responsible for strategic development and technical assistance funding to the CEE and NIS is the U.S. Agency for International Development (AID). Congress authorized funding for technical assistance to the CEE and NIS under the SEED Act and the FREEDOM Support Act, respectively. Congress appropriates funds on a yearly basis to AID under this authorizing legislation. AID has the responsibility to disburse funds to public, private, and nonprofit organizations to implement technical projects in the region. Interagency assistance efforts in CEE and the NIS are coordinated by the Office of the Coordinator in the U.S. Dept. of State.
The assistance strategy developed by AID and the Office of the Coordinator does not support using SEED Act and FREEDOM Support Act funding for collaborative research between U.S. scientists and scientists from CEE and the NIS. Some funds have been allocated to agricultural research institutions in CEE and the NIS, but they are earmarked solely for policy reform and restructuring. The general rationale for excluding the research community from technical assistance funds is based on the short-term nature of the assistance effort. Research funding is perceived by AID and the State Dept. to be a long-term rather than short-term investment. Moreover, scientific research was well-funded in the past, and some believe that present research needs can be adequately met by restructuring and reallocating existing human and financial resources. Table 1 provides a list of potential funding sources for agriculturally related scientific cooperation between U.S. scientists and scientists from CEE and the NIS. The list has been drawn from various sources, including informational letters, pamphlets, and brochures distributed by various funding organizations.
The list in Table 1 is exemplary, not comprehensive, and includes U.S. Government programs and sources from private foundations and technical societies. The U.S. Government-funded programs existed before SEED and FREEDOM Support Act funding, albeit at comparatively lower funding levels. Most notably, the U.S. State Dept.'s Joint Fund programs in CEE are absent from this list. As of fiscal year 1996, it is likely that funds for these programs will cease due to U.S. budget reductions.
Thus, it can be concluded that collaboration between U.S. scientists and scientists from CEE and the NIS provides mutual benefits that extend beyond the accomplishment of shared research objectives. International collaboration has far-reaching benefits such as access to biological material, scientific resources, and technologies unavailable in the United States (Herdt, 1986; Ruttan, 1986) . Despite the challenges affiliated with international cooperation, there is a great potential in developing collaborative research programs. With high levels of interest from CEE and NIS scientists and catalytic funding available through numerous organizations and agencies, it is quite feasible to pursue cooperative research efforts with scientists in the region.
